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(54) METHOD FOR EMPHASIZING CONTRAST OF PICTURE AND DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To provide a contract emphasizing device 
capable of executing processing at a high speed, 
reducing memory consumption, automatically executing 
contrast emphasizing processing for improving picture 
quality, and easily executing complex contrast 
adjustment. 

CONSTITUTION: This contrast emphasizing device 
consists of a maximum value calculating means 2 for 
calculating lightness I defined by the RGB maximum 
values of respective pixels in a color picture, an 
arithmetic means 3 for executing the operation of 
(a+c/I) by each pixel by using 1st and 2nd control 
coefficients (a), (c) and the lightness I and a multiplying 
means 5 for multiplying the RGB value of each pixel 
element by the operated result. - 
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CLAIMS 



[Claim(s)] 

[Claim 1] The contrast stretching approach of the image characterized by adjusting contrast by 
calculating a+c/I for every pixel using Lightness I and two control factors a and c which were 
defined as maximum of R, G, and B in each pixel of a color picture, and multiplying R, G, and B of 
each pixel by this result of an operation, respectively. 

[Claim 2] one — a ** — a control factor — a — using — contrast stretching — carrying out — 
the time — an input — an image — lightness — data — maximum — and — the minimum value 

— and — the average — computing — an output — an image — lightness — the range — the 
whole — lightness — linear transformation — carrying out — having — the time — the transfer 
characteristic — a straight line — asking — this — the transfer characteristic — a straight line 

— a top — an input — an image — the average — crossing — an intersection — asking — the 
average — an intersection — a passage — an inclination — a control factor — a — it is — the 
transfer characteristic — a straight line — using — contrast — adjusting — things — the 
description — carrying out — an image — the contrast stretching approach. 

[Claim 3] The contrast stretching approach of the image according to claim 1 or 2 characterized 
by computing the maximum of the lightness of an image which performed reduction filtration to 
the lightness data of an input image and the minimum value or maximum, the minimum value, and 
the average, and asking for said control factor based on these values. 

[Claim 4] A maximum calculation means to compute the lightness I defined as maximum of R, G T 
and B in each pixel of a color picture, the arithmetic unit which directs a+b/I for every pixel 
using the first control factor a, the second control factor c, and Lightness I, and contrast 
stretching equipment of the image characterized by the thing which multiply R, G, and B of each 
pixel by the output value of said arithmetic unit, respectively, and which multiplication is carried 
out and is consisted of a means. 

[Claim 5] A maximum calculation means to compute the lightness I defined as maximum of R, G, 
and B in each pixel of a color picture, The lightness image memory which stores Lightness I, and 
the lightness image statistic calculation equipment which calculates the input minimum lightness 
value which is the input maximum lightness value and the minimum value of a lightness image 
which are the maximum of a lightness image, Contrast stretching equipment of the image 
according to claim 4 characterized by having further control-factor automatic calculation 
equipment which consists of an arithmetic unit which calculates the first control factor and 
second control factor using the input maximum lightness value, the input minimum lightness 
value and the maximum lightness value of an output image, and the minimum lightness value of 
an output image. 

[Claim 6] A maximum calculation means to compute the lightness I defined as maximum of R, G, 
and B in each pixel of a color picture, The lightness image statistic calculation equipment which 
calculates the input average lightness value which are the lightness image memory which stores 
Lightness I, the input maximum lightness value which is the maximum of a lightness image and 
the input minimum lightness value which is the minimum value of a lightness image, and an 
average lightness value of a lightness image, The output and the first control factor of the 
amount control unit of emphasis which inputs the first control factor, and said lightness image 
statistic calculation equipment, And contrast stretching equipment of the image according to 



claim 4 characterized by having further control-factor semi-automatic calculation equipment 
which consists of an arithmetic unit which calculates the second control factor using the 
maximum lightness value of an output image, and the minimum lightness value of an output 
image. 

[Claim 7] The lightness image statistic calculation equipment which calculates the maximum 
lightness value of an input image, the minimum lightness value of an input image, and the average 
lightness value of an input image from an input image memory, The arithmetic unit which 
calculates the second control factor using the output of the amount control unit of emphasis 
which inputs the first control factor, and said lightness image statistic calculation equipment, the 
first control factor and the maximum lightness value of an output image, and the minimum 
lightness value of an output image, Contrast stretching equipment of the image characterized by 
having the pixel arithmetic unit which calculates al+c for every pixel to the lightness value I of an 
input image using the first control factor a and the second control factor c. 

[Claim 8] Contrast stretching equipment of the image according to claim 5, 6, or 7 characterized 
by having a low frequency filter in the preceding paragraph of said lightness image statistic 
calculation equipment. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the technique of adjusting the contrast of an 

image, in television, a scanner, facsimile, etc. 

[0002] 

[Description of the Prior Art] In order to have emphasized the contrast of a color picture 
conventionally, the data of RGB were disassembled into the component of lightness and a 
chromaticity, lightness was changed so that the dynamic range of a lightness component might 
be opened, and the means changed to RGB data based on the information on a chromaticity 
were taken after that. 

[0003] For example, like drawing 8 , the RGB data of the input image memory 80 are changed 
into YIQ data with a YIQ conversion means, and it is changed so that a lightness signal may be 
included in the Y image memory 82 and a chromaticity signal may be included in the I image 
memory 83 and the Q image memory 84. And contrast is emphasized, without changing a hue to 
them by carrying out inverse transformation to RGB with the YIQ inverse transformation means 
86, after performing lightness conversion by the lightness conversion look-up table of drawing 9 
to the data of the Y image memory 82 with the lightness conversion means 85. Conversion to 
YIQ from RGB is usually performed by matrix conversion of 3x3, for example, it is detailed to 
reference television ****** "television image-analysis handbook" pp.581 -593. 
[0004] Moreover, conventional contrast stretching equipment emphasizes contrast by making the 
lightness transform function other than the lightness conversion look-up table 90 of drawing 9 
act. The former simplest form in such a function is expressed with the linear transformation of a 
formula (1) as a function from the input lightness I to output lightness I\ 
[0005] 
r=al+c (1) 

Therefore, in contrast stretching, it is required to adjust at least two control factors. 
[0006] 

[Problem(s) to be Solved by the Invention] The contrast stretching equipment of the 
conventional color picture needs to decompose an RGB code into a lightness component and a 
chromaticity component with reference to matrix conversion or a translation table once, and has 
the fault that computation time and memory start too many. 

[0007] Moreover, the fault that a hue and saturation will change depending on how to take a 
lightness component is after processing. 

[0008] Moreover, as a control parameter of contrast, two or more variables are required for 
conventional contrast stretching equipment, and in case human being controls interactively, it 
has the fault that actuation is complicated. 

[0009] The purpose of this invention solves the above-mentioned technical problem, and is a 
high speed, and is offering the contrast stretching equipment of a color picture with which there 
is little memory consumption and it ends. Furthermore, it is offering the contrast equipment 
which can perform easily the automation approach of the contrast stretching processing for 
improving image quality, and adjustment of complicated contrast stretching. 
[0010] 
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[Means for Solving the Problem] The contrast stretching approach of the image which is the 1st 
invention calculates a+c/I for every pixel using Lightness I and two control factors a and c which 
were defined as maximum of R, G, and B in each pixel of a color picture, and is characterized by 
adjusting contrast by multiplying R, G, and B of each pixel by this result of an operation, 
respectively. 

[0011] The contrast stretching approach of the image which is the 2nd invention In case 
contrast stretching is carried out using one control factor a, the maximum and the minimum 
value of lightness data of an input image, And compute the average and it asks for a transfer 
characteristic straight line in case linear transformation of the lightness is carried out to the 
whole lightness range of an output image, this — the transfer characteristic — a straight line — 
a top — an input — an image — the average — crossing — an intersection — asking — the 
average — an intersection — a passage — an inclination — a control factor — a — it is — the 
transfer characteristic — a straight line — using — contrast — adjusting — things — the 
description — carrying out . 

[0012] In the 1st or 2nd invention, the contrast stretching approach of the image which is the 
3rd invention computes the maximum of the lightness of an image which performed reduction 
filtration to the lightness data of an input image and the minimum value or maximum, the 
minimum value, and the average, and is characterized by asking for a control factor based on 
these values. 

[0013] The contrast stretching equipment of the image which is the 4th invention A maximum 
calculation means to compute the lightness I defined as maximum of R, G, and B in each pixel of 
a color picture, It is characterized by consisting of an arithmetic unit which calculates a+c/I for 
every pixel, and an operation means which multiplies R, G, and B of each pixel by the output 
value of said arithmetic unit, respectively using the first control factor a, the second control 
factor c, and Lightness L 

[0014] The contrast stretching equipment of the image which is the 5th invention A maximum 
calculation means to compute the lightness I defined as maximum of R, G, and B in each pixel of 
a color picture in the 4th invention, The lightness image memory which stores Lightness I, and 
the lightness image statistic calculation equipment which calculates the input minimum lightness 
value which is the input maximum lightness value and the minimum value of a lightness image 
which are the maximum of a lightness image, It is characterized by having further control-factor 
automatic calculation equipment which consists of an arithmetic unit which calculates the first 
control factor and second control factor using the input maximum lightness value, the input 
minimum lightness value and the maximum lightness value of an output image, and the minimum 
lightness value of an output image. 

[0015] The contrast stretching equipment of the image which is the 6th invention A maximum 
calculation means to compute the lightness I defined as maximum of R, G, and B in each pixel of 
a color picture in the 4th invention, The lightness image statistic calculation equipment which 
calculates the input average lightness value which are the lightness image memory which stores 
Lightness I, the input maximum lightness value which is the maximum of a lightness image and 
the input minimum lightness value which is the minimum value of a lightness image, and an 
average lightness value of a lightness image, The output and the first control factor of the 
amount control unit of emphasis which inputs the first control factor, and said lightness image 
statistic calculation equipment, And it is characterized by having further control-factor semi- 
automatic calculation equipment which consists of an arithmetic unit which calculates the 
second control factor using the maximum lightness value of an output image, and the minimum 
lightness value of an output image. 

[0016] The contrast stretching equipment of the image which is the 7th invention The lightness 
image statistic calculation equipment which calculates the maximum lightness value of an input 
image, the minimum lightness value of an input image, and the average lightness value of an input 
image from an input image memory, The arithmetic unit which calculates the second control 
factor using the output of the amount control unit of emphasis which inputs the first control 
factor, and said lightness image statistic calculation equipment, the first control factor and the 
maximum lightness value of an output image, and the minimum lightness value of an output 
image, It is characterized by having the pixel arithmetic unit which calculates al+c to a pixel thing 



to the lightness value I of an input image using the first control factor a and the second control 
factor c. 

[0017] The contrast stretching equipment of the image which is the 8th invention is 
characterized by having a low frequency filter in the preceding paragraph of lightness image 
statistic calculation equipment in the 5th, 6th, or 7th invention. 
[0018] 

[Function] Below, the principle of the contrast stretching approach of the 1st invention is 
explained. 

[0019] The general contrast stretching method of monochrome image is expressed with the 
linear transformation of a formula (2) as a function from the input lightness I to output lightness 

r. 

[0020] 
['=a[+c (2) 

a and c are control factors. A linear transformation function is displayed like the transform 
function 70 of drawing 7 . 

[0021] Although it will become a formula (3) if a linear transformation function is applied to a 
color picture as it is and a formula (2) is given to RGB, respectively, there is a fault that the 
saturation of the color of an output image will differ from an input image, in case of this. 
[0022] 

{R,G,B}=a{R,G,B}+c (3) 

Then, the contrast stretching approach of the image the 1st invention is before and after 
processing, and it is made not to change the chromaticity of an image. Three chromaticities r, g, 
and b of a color picture are [0023]. 

r _ A G ■_ B (4> 

R + G + B' g ~ R+G + B' R+G + B 

[0024] It is come out and expressed. I hear that saturation and a hue do not change and that a 
chromaticity does not change occurs. 

[0025] In order not to change a chromaticity, as shown in drawing 6 , the ratio of the RGB value 
before and behind processing needs to be eternal. Therefore, the contrast stretching approach 
of the image the 1st invention gives a formula (5) to RGB instead of a formula (3). 
[0026] 

{R,G,B}=(a+c/I){R,G,Bl (5) 

It is before and after processing, and the ratio of a RGB value becomes fixed and saturation and 
a hue do not change with these. 

[0027] How to ask for the control factors a and c of a linear transformation type (2) is described 
in reference "image-analysis handbook" pp.475 -481 University of Tokyo Press etc. 
[0028] The example of how to ask for a control factor using drawing 7 is explained. The maximum 
[m a x 75 and the minimum value Im i n 73 within the image of the lightness I of an input image 
are calculated first. And the maximum M78 and the minimum value m76 of lightness of the 
output image known beforehand are used, and it is aO of a formula (6), and cO as control factors 
a and c. It can ask. 
[0029] 

M — tn ■ , r r <§\ 

On = -r r > C 0 = M — C 0 i mC5C , ^ ' 
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[0030] This is the approach of asking for a linear transformation type as a function to I[ from I ]\ 
as the dynamic range of the lightness of an input image is made into max. The linear 
transformation type called for by this is T=g0. It carries out and is expressed with a transform 
function 70. 

[0031] Moreover, the control factor of the contrast stretching type (5) of a color picture is 
similarly called for by the above-mentioned approach. That is, the maximum of RGB of each pixel 
can be considered to be the lightness I of the pixel, and control factors a and c can ask from the 
maximum and the minimum value of Lightness I. 



[0032] The principle of the contrast stretching approach of the 2nd invention is explained below. 
[0033] As explained by the 1st contrast stretching approach, since the general linear 
transformation as a transform function from the input lightness I to output lightness V was 
expressed with a formula (2), two control factors were conventionally required for it. 
[0034] The 2nd contrast stretching approach adjusts contrast by making the value of the 
inclination of one control factor a, i.e., a formula, (2) into a control factor. 
[0035] It explains using drawing 7 . The input average lightness value 74 which is the input 
minimum lightness value 73 and the average which are the input maximum lightness value 75 and 
the minimum value which are the maximum of the lightness I of an input image is computed, and 
it asks for the transform function 70 in case linear transformation of the lightness is carried out 
to the whole lightness range of an output image first. Next, it asks for the intersection 71 when 
the input average lightness value 74 crosses on a transform function 70. And it passes along this 
intersection 71 and contrast is adjusted using the transform function [ as / whose inclination is 
a control factor a ] 72. 

[0036] It is the control factor aO in a transform function 70, specifically using a formula (6) first. 

cO It asks. Therefore, a transform function 70 is expressed with a degree type. 

[0037] 

gO 0)=a0 I+cO (7) 

Next, a formula (8) is used and it is the average la v e of the lightness of an input image. The 

value gO (la v e) when changing with a transform function 70 is calculated. 

[0038] 

gO (la v e )=a0 la v e +c0 (8) 

if Point A is set to (la v e and gO (la v e)) — Point A — a passage — an inclination — control 

factor ap it is — as — a transform function 72 can be expressed with a formula (9). 

[0039] 

g(I)=ap (Ha v e )+g0 (la v e ) (9) 

At this time, the intercept of a transform function 72 is cp. cp =g0-(la v e) ap la v e (10) 
It is come out and expressed. 

[0040] If the above approach is not only applicable to monochrome image, but it applies to the 
lightness component of a color picture, it is obvious. [ of the ability to be used for the contrast 
stretching of a color picture, either ] Moreover, also in case this invention computes the control 
factor of the contrast stretching approach of the 1st invention, it can be used. 
[0041] The principle of the contrast stretching approach of the 3rd invention is explained below. 
It sets to the 1st and the contrast stretching approach of the 2nd invention, and this invention is 
the maximum Im ax of the lightness of an input image and the minimum value Im i n, or the 
average la v e. In case it asks, in order to remove the effect of a noise, it is the approach of 
searching for from what let the low frequency filtration filter pass to the lightness of an input 
image. 

[0042] It turns out that the contrast of an image is the amount of psychology for which it 
depends on the low-frequency component of the lightness component of an image from a 
subjectivity evaluation experiment. Even if this adds a RF noise to an image, the contrast which 
human being senses is clear from the fact of hardly changing. Therefore, in case it asks for a 
control factor, such psychological **** is taken in and it asks for a control factor from what 
filtered low frequency to lightness. 

[0043] It becomes possible to control contrast stretching by this invention, without being 

influenced by the noise of an image. 

[0044] 

[Example] Below, the contrast stretching equipment of the image which is the example of this 
invention is explained using a drawing. 

[0045] One example of the contrast stretching equipment of the image of the 4th invention is 
shown in drawing 1 . The color picture data R, G, and B are transmitted to the maximum 
calculation means 2 from the input image memory 1, and the lightness I which is the maximum in 
R, G, and B is computed for every pixel here. From the multiplier control unit 4, the first control 
factor a and the second control factor c are inputted, and a+c/I is calculated for every pixel in 
the operation means 3. In the multiplication means 5, the multiplication of the output of the 
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operation means 3 is carried out to RGB data for every pixel. Thus, with outputting the obtained 
result to the output image memory 7, the color picture by which contrast stretching was carried 
out is obtained. In addition, 6 shows the contrast stretching data-processing section. 
[0046] One example of the contrast stretching equipment of the image of the 5th invention is 
shown in drawing 2 . In the contrast stretching equipment of the 4th invention, the contrast 
stretching equipment of the image of this invention has the following multiplier automatic 
calculation equipments 20 instead of the multiplier control unit 10 in order to calculate a control 
factor automatically. 

[0047] Multiplier automatic calculation equipment 20 stores the value of the maximum of RGB of 
each pixel in the lightness image memory 12 of a color picture with the maximum calculation 
means 11 from the input image memory 1. 

[0048] And the input maximum lightness value 15 (Imax) which is the maximum within the 
lightness image memory 12, and the input minimum lightness value 14 (Imin) which is the 
minimum value within the lightness image memory 1 2 are calculated from lightness image 
statistic calculation equipment 13. 

[0049] The output minimum lightness value 17 (m) which are said input maximum lightness value 
15, the input minimum lightness value 14, and the output maximum lightness value 18 (M) and the 
minimum lightness value of an output image that were set up beforehand, and that are the 
degree ** of maximum Daimei Telecom Engineering of an output image is inputted into an 
arithmetic unit 19, and the first control factor a and the second control factor c are calculated. 
[0050] In addition, the first control factor a and the second control factor c are multipliers for 
the linear transformation of a formula (5). 

[0051] The count approach of the multiplier of linear transformation in an arithmetic unit 19 
should just use the formula (6) stated by explanation of the principle of the contrast stretching 
approach of the 1st invention. 

[0052] Thus, based on the value of the first obtained control factor a and the second control 
factor c, it calculates to each pixel by the contrast stretching data-processing section 6. 
[0053] One example of the contrast stretching equipment of the image of the 6th invention is 
shown in drawing 3 . The contrast stretching equipment of the image of this invention has 
multiplier semi-automatic calculation equipment 30 instead of multiplier automatic calculation 
equipment 20 in the contrast stretching equipment of the 5th invention. 

[0054] Multiplier semi-automatic calculation equipment 30 stores the value of the maximum I of 
RGB of each pixel in the lightness image memory 12 with the maximum calculation means 11 
from the input image memory 1. 

[0055] And the input average lightness value 16 (lave) which are the input maximum lightness 
value 15 (Imax) which is the maximum in the lightness image memory 12, the input minimum 
lightness value 14 (Imin) which is the maximum in the lightness image memory 12, and the 
average in the lightness image memory 12 is calculated using lightness image statistic calculation 
equipment 31, and it inputs into an arithmetic unit 32. Furthermore from the amount control unit 
33 of emphasis, the first control factor a is inputted into an arithmetic unit 32 as an amount of 
emphasis. 

[0056] The second control factor c is calculated with the first control factor a to the output 
minimum lightness value 18 (m) which are said input maximum lightness value 15, the input 
minimum lightness value 14, the input average lightness value 16, and the output maximum 
lightness value 17 (M) and the minimum lightness value of an output image that were open ** set 
up, and that are the maximum lightness value of an output image, and the arithmetic unit 32. 
[0057] There is a means stated by explanation of the principle of the contrast stretching 
approach of the 2nd invention as an example of the count means in an arithmetic unit 32 to 
calculate according to a formula (10). 

[0058] Thus, based on the value of the first obtained control factor a and the second control 
factor c, it calculates to each pixel by the contrast stretching data-processing section 6. 
[0059] One example of the contrast stretching equipment of the image of the 7th invention is 
shown in drawing 4 . The contrast stretching equipment of the image of the 7th invention applies 
the contrast stretching equipment of the image of the 6th invention to a monochrome shade 
image. 



[0060] From the input image memory 40, monochrome shade image data is inputted into 
multiplier semi-automatic calculation equipment 43, and the input average lightness value 16 
(lave) which are the input maximum lightness value 15 (Imax) which is the maximum of an input 
image, the input minimum lightness value 14 (Imin) which is the minimum value of an input image, 
and the average of an input image is calculated with lightness image statistic calculation 
equipment 31. 

[0061] And it considers as the output maximum lightness value 18 (M) which are said input 
maximum lightness value 14, the input minimum lightness value 15, the input average lightness 
value 16, and the maximum lightness value of the output image set up beforehand, and the 
output minimum lightness value 17 (m) which is the minimum lightness value of an output image 
is inputted into an arithmetic unit 32. Furthermore from the amount control unit 33 of emphasis, 
the first control a is inputted into an arithmetic unit 32 as an amount of emphasis. 
[0062] From the above input, an arithmetic unit 32 computes the second control factor c. The 
count approach of the multiplier of linear transformation in an arithmetic unit 32 should just use 
the formula (6) which stated the principle of the contrast stretching approach of the 1st 
invention by explanation. 

[0063] Thus, in the pixel arithmetic unit 41, linear transformation processing is performed using 
the first obtained control factor a and the second control factor c. That is, if the first control 
factor is set to a, the second control factor is set to b and the lightness value of an input image 
is set to I, al+c will be calculated for every pixel and it will store in the output image memory 42. 
[0064] One example of the contrast stretching equipment of the image of the 8th this invention 
is shown in drawing 5 . The contrast stretching equipment of the image of the 8th invention has 
the structure which added the low frequency filter 50 lightness image statistic calculation 
equipment 13 or before 33 in the said 4th, 5th, 6th, and 7th contrast stretching equipment. 
[0065] Low-pass filtration of the data of the lightness image memory 32 is carried out with the 
low frequency filter 50, and the input minimum lightness value 14, the input minimum lightness 
value 15, and the input average lightness value 16 are computed with lightness statistic 
calculation equipment 33 based on the output. 

[0066] Or low-pass filtration of the data of the lightness image memory 12 is carried out with 
the low frequency filter 50, and the input minimum lightness value 14 and the input maximum 
lightness value 15 are computed with lightness statistic calculation equipment 31 based on the 
output. 

[0067] Future processings are the same as that of the said 4th, 5th, 6th, and 7th contrast 

stretching equipment. 

[0068] 

[Effect of the Invention] The equipment of the approach of the 1st invention and the 4th, the 
5th, and the 6th invention can perform emphasis of contrast, without changing a hue and 
saturation, without changing the color picture of a RGB value into other system of coordinates. 
Moreover, the processing time is short and ends. 

[0069] The equipment of the 5th invention can emphasize automatically that the contrast of the 
color picture of RGB becomes high definition at appearance compared with the equipment of the 
4th invention. 

[0070] The adjustment parameter of contrast can adjust the contrast of an image only by one, 
and the operability of equipment of the approach of the 2nd invention and the 6th, and the 7th 
invention at the time of human being adjusting interactively improves remarkably. And since an 
output transform function changes according to the average luminance of an image, the natural 
emphasis corresponding [ without being based on the class of image ] to human being's 
subjective contrast feeling is possible. 

[0071] In case the approach of the 3rd invention and the equipment of the 8th invention 
calculate a correction factor, they will remove a noise component, and they are not influenced by 
the noise component of a subject-copy image, but the automatic contrast stretching according 
to human being s subjectivity is possible for them. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 The block diagram showing one example of the contrast stretching equipment of the 
image of the 4th invention 

[Drawing 2] The block diagram showing one example of the contrast stretching equipment of the 
image of the 5th invention 

[Drawing 3] The block diagram showing one example of the contrast stretching equipment of the 
image of the 6th invention 

[ Drawin g 4] The block diagram showing one example of the contrast stretching equipment of the 
image of the 7th invention 

[Drawing 5] The block diagram showing one example of the contrast stretching equipment of the 
image of the 8th invention 

[ Drawi ng 6] Drawing for explaining the principle of the contrast stretching approach of the image 
of the 1st invention 

[Drawing 7] Drawing for explaining the principle of the contrast stretching approach of the image 
of the 2nd invention 

[Drawing 8] The block diagram showing the example of the contrast stretching equipment of the 
conventional image 

[Drawing 9] The example of a lightness conversion look-up table 
[Description of Notations] 
1, 40, 80 Input image memory 

2 Maximum Calculation Means 

3 Operation Means 

4 Multiplier Control Unit 

5 Multiplication Means 

6 Contrast Stretching Data-Processing Section 
7, 42, 87 Output image memory 

11 Maximum Calculation Means 

12 Lightness Image Memory 

13 31 Lightness image statistic calculation equipment 

14 73 The input minimum lightness value 

15 75 The input maximum lightness value 

16 74 Input average lightness value 

.17 76 The output minimum lightness value 

18 78 The output maximum lightness value 

19 32 Arithmetic unit 

20 Multiplier Automatic Calculation Equipment 

30 Multiplier Semi-automatic Calculation Equipment 
33 The Amount Control Unit of Emphasis 
41 Pixel Arithmetic Unit 
50 Low-pass Filter 

60 Before [ Contrast Stretching ] RGB Value 

61 After [ Contrast Stretching ] Pixel Value 



70 72 Transform function 

71 Intersection 

77 Output Value of Input Average Lightness Value 

81 YIQ Conversion Means 

82 Y Image Memory 

83 I Image Memory 

84 Q Image Memory 

85 Lightness Conversion Means 

86 YIQ Inverse Transformation Means 
90 Lightness Conversion Look-up Table 
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